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INTRODUCTION. 


The purpose of this bulletin is to enable farmers to distinguish 
between the different kinds of wireworms, so that they can make use 
of the method shown to be best in the control of each. It is apparent 
from several years of investigations into the habits and life histories 
of wireworms that many of the so-called wireworm remedies are of 
little or no value. Wireworms occur practically everywhere and 
attack a great variety of crops, and the character of the damage pro- 
duced is similar in most cases and usually necessitates a reseeding or 
replanting. 

The species here treated are the wheat wireworm'! of the North- 
eastern and Middle Western States, the corn wireworms ? of the Middle 
Atlantic and New England States and the Mississippi Valley, the 
meadow wireworms (including the sugar-beet wireworm? and the 
confused wireworm ‘), the corn and cotton wireworm ® of the Southern 
States, and the dry-land wireworm ° and inflated wireworm’ of the 
dry-farming region of the Northwest and the wheat regions of the 
Northern Middle West. 


1 Agriotes mancus Say. 5 Toristonotus uhlerit Horn. 
2 Melanotus communis Gyli. and other species of Melanotus. 6 Corymbites nozius Hyslop. 
3 Limonius californicus Mann. 7 Corymbites inflatus Say. 

4 Limonius confusus LeC. 
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KINDS OF WIREWORMS, AND WHERE FOUND. 


Wireworms are the young or worm stage of several kinds of hard- 
shelled beetles popularly known as “click-beetles,”’ ‘skipping jacks,”’ 
“snapping beetles,’ etc. These names are all derived from the 
beetles’ unique habit of snapping the forepart of the body when 
placed on their backs or held between the fingers. This habit is 
undoubtedly of use to the beetles in righting themselves when 
accidentally overturned and may also be a means of escape from 
their natural enemies. Wireworms are elongate, more or less 
cylindrical, and have a very highly polished skin. They measure, 

according to kind, from one- 
half inch to 3 inches in length. 
They have three pairs of short 
legs near the head end of the 
body. The color usually is 
yellow or reddish brown. The 
cotton and corn wireworm (fig. 
4) is very different in appear- 
ance from all other wireworms. 

The name wireworm is erro- 
neously applied to the false 
wireworms of the Western 
States (fig. 1, a), and the meal- 
worms found in granaries (fig. 
1, b). In many parts of the 
country root webworms also 
are wrongly called wireworms, 
and the name is incorrectly ap- 
plied to several kinds of “‘ thou- 
Fic. 1.—Larve@ likely to be mistaken for wineeteaen: sand leggers”’ (fig. 1; c). 

a abe wiewurn:bsneivom:“tnawanllees:” ‘Trye wireworms are among 
the five worst pests to Indian 

corn and among the 12 worst pests to wheat and oats. They are also 
important enemies to many other crops, notably potatoes and sugar 
beets. They constitute a group which is probably one of the two most 
difficult: groups of insects to control. In the last part of this bulletin 
the results of recent investigations as to control measures are set forth. 

These insects are destructive to cereal and forage crops in the 
larval or worm stage only, although the beetles of some kinds do 
considerable damage to the blossoms of fruit trees. Wireworms 
attacking cereal and forage crops confine their attention to the seeds, 
roots, and underground stems and live almost exclusively under- 
ground. The damage is first noticed immediately after seeding, when 
they attack the seed, eating out the inside and leaving only the hulls. 
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This, of course, results in a poor stand. In such cases, by digging 
into the hill, the wireworms' may be located. When they are very 
numerous they often consume an entire seeding, and, aside from the 
extra labor and the cost of reseeding, this delays injuriously the 
planting of the crop. If this be corn in the Northern States, the part 
of the season remaining is too short to bring it to maturity, and, 
except for the fodder, the crop is a failure. Where wireworms are 
present, even in small numbers, corn usually makes a poor stand, so 
that the replanting of missing hills is necessitated. 

Several hundred kinds of beetles, the young of which are wire- 
worms, occur in North America. Many of these, however, are of 
little immediate importance to the 
farmers, as they live in rotten logs, 
under moss, or on the roots of weeds, or 
prey upon other insects. The destruc- 
tive wireworms are found in nearly all 
parts of the United States. Some of 
these, such as the wheat wireworm and 
the corn wireworm, abound in heavy 
moist soils rich in vegetable matter. 

Some, as the inflated wireworm and 
the dry-land wireworm, prefer well- 
drained soils, and still others, like 
the corn and cotton wireworm, are 
most destructive on high sandy land 
which is very poor in vegetable mat- 
ter. As the several kinds of wire- 
worms have such varying habits they 
can not all be controlled in the same 
way; and a variation in method is Te- F1G. 2.—The wheat wireworm: a, Adult bee- 
quired for each of the several groups.  tle;6,1arva;c,side view of last segment of 
For this reason it is quite necessary to "¥* A/emlarged. (From Chittenden.) 
be able to determine what kind of wireworm is doing the damage. 


THE WHEAT WIREWORM. 


The adult, or beetle, of the wheat wireworm is brown and a little 
over one-fourth inch in length (fig. 2, a). The wireworm itself (fig. 
2, b) is pale yellow, evenly cylindrical, and very shiny. When full 
grown it measures about 1 inch in length and is about as thick as 
the lead in a pencil. This wireworm can be easily recognized by 
the two dark spots near the base of the tail (fig. 2, c), and it is one of 
the commonest wireworms in the northeastern and middle-western 
United States. It is normally a grass feeder, living on the roots in 
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sod, and when its natural food supply is abundant it produces no 
appreciable disturbance in the meadows. When the sod land is 
broken, however, these wireworms gather in the drill rows or hills of 
corn, which is the usual crop to follow sod in the eastern United 
States, and often cause an absolute failure of the crop by destroying 
the seed and eating off the roots of such plants as may sprout. They 
also sometimes bore into the underground part of the stem of the 
plant. This wireworm is, therefore, usually more destructive on 
land recently broken from sod. However, in many cases the damage 
is more severe the second year following plowing from sod than the 
first. This is probably due to the fact that the wireworms feed upon 
the recently turned-down sod the first year, but are forced to attack 
the cultivated crop the second year, because by that time the sod 
has entirely decomposed. The wireworms spend three years in the 
soil before changing to beetles. 


LIFE HISTORY. 


The beetles come out of the ground in the early spring, during 
April and May. They then fly about and deposit their eggs in grass- 
lands, the female beetles burrowing into the ground or under rubbish 
to deposit their eggs. The young wireworms feed during the ensuing 
summer and pass their first winter about half grown. The following 
spring they resume feeding and feed throughout the second.summer, 
passing their second winter as full-grown wireworms. The third 
spring they again resume feeding, which they continue until early in 
July. They then leave tue plants and form small earthen cells in 
the ground, and in these they transform to beetles. During the 
remainder of that summer and the third winter the beetles stay in 
the cells in which they transformed; then, during the fourth spring 
of their life they come out of the ground to lay their eggs. 


CROPS ATTACKED. 


The wheat wireworm feeds upon the seeds and roots of corn, potato 
tubers, wheat roots, carrots, turnips, and the underground stems of 
string beans, cucumbers, and cabbage, more or less seriously damag- 
ing or destroying the same. 


REMEDIAL MEASURES. 


When the land is intended for corn the following year, in order to 
counteract the ravages of the wheat wireworm, sod land should be 
plowed immediately after the first hay cutting, usually early in July. 
This land should be cultivated deeply throughout the remainder of 
the summer. Land that is in corn and badly infested should be 
deeply cultivated, even at the risk of slightly root-pruning the corn. 
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This should be continued as long as the corn can be cultivated, and 
as soon as the crop is removed the field should be very thoroughly 
tilled before sowing to wheat. In regions where wheat is seeded 
down for hay, any treatment of infested wheat fields is precluded. 
Where wheat is not followed by seeding to other crops, the field 
should be plowed as soon as the wheat is harvested; this kills the 
worms by destroying their food supply and preventing proper 
hibernation. 

A thorough preparation of the corn land and a liberal use of barn- 
yard manure or other fertilizer will often give a fair stand of corn in 
spite of the wireworms, a vigorous stand often being able to produce 
roots enough to withstand the depredations of several wireworms. 
Though not always practicable, 
the interposing of crops not se- 
verely attacked by wireworms, 
such as field peas and buck- 
wheat, between sod and corn 
would materially reduce the 
number of wireworms in the soil 
at the time the crop is planted. 


THE CORN WIREWORMS. 


The beetles of the corn wire- 
worms (fig. 3, @) measure from 
one-half to three-fourths inch in 
length, and they vary in color 
from light reddish brown to al- 
most black. The wireworms 
(fig. 3, b) are reddish brown, F1G. 3.—Oneof thecorn wireworms: a, Adult; b, larva 
about 1} inches long, eylindri- c, last segments of same; d, pupa. All evlarged, 
A 5 (From Chittenden.) 
cal in shape, and always have: 
three slight lobes or projections on the tail. These wireworms are 
pests to cereal and forage crops in the Middle Atlantic States, the 
New England States, and the Mississippi Valley. 


LIFE HISTORY. 


The beetles of these wireworms emerge in the spring and deposit 
their eggs in grasslands. The corn wireworms, however, spend a con- 
siderably longer time in the soil than the wheat wireworms. In some 
cases the corn wireworms live in the ground as long as six years, 
They change to beetles during August, and some beetles spend the 
following winter in the cell in which they transform. The beetles of 
some kinds of corn wireworms apparently spend the winter under the 
bark of decaying trees. 
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REMEDIAL MEASURES. 

The corn wireworms are almost exclusively confined to poorly 
drained and heavy soils. Heavily liming and thoroughly tile-draining 
land infested with these wireworms would undoubtedly prove bene- 
ficial. The thorough cultivation of waste land, especially along 
drainage ditches and creeks, during midsummer, and the deep culti- 
vation of crops and fallow land at the same time would destroy large 
numbers of them. 









THE MEADOW WIREWORMS. 


The meadow wireworms, including the sugar-beet wireworm and 
_theconfused wireworm, do far more damage than they are generally 
given credit for. In the Pacific Northwest they damage corn and 
potatoes and other truck crops. They have also been found doing 
considerable damage in the New England States and the upper Missis- 
sippi Valley. In the Northwest they seem to be much more destruc- 
tive on irrigated lands than on the dry-farming lands, while in the 
eastern United States they seem to be confined to poorly drained 
areas, as are the corn wireworms. Meadow wireworms look very 
much like the dry-land wireworm and can be easily distinguished 
from the other wireworms which are important as crop pests by the 
forked tail. The meadow wireworms attack corn, potatoes, tomatoes, 
onions, cabbage, radishes, turnips, horse-radish, spinach, sugar beets, 
and alfalfa. They burrow into the underground parts of the plants, 
often killing corn, tomatoes, cabbage, or onions. They do not seem 
to attack beans or peas, and these crops might be of considerable 
value in clearing badly infested fields prior to seeding to corn. The 
meadow wireworms spend three years in the ground and change to 
beetles during July and August of their third summer. 




















REMEDIAL MEASURES. 

Thorough tile draining of infested fields in the eastern areas and deep 
cultivation during July and August wherever possible will destroy 
large numbers of these wireworms. As most of this poorly drained 
land is inclined to be acid, the tilth will be greatly improved by the 
addition of lime at the rate of about 2 tons to the acre, using.air-slaked 
lime. The use of lime, however, has been treated very fully in both 
Government and State publications, and it would be advisable for 
the farmer to apply to the State or Federal authorities for the rate 
and kind of lime to use in his particular case. 

On irrigated land experiments are being made to determine remedial 
measures. 











THE CORN AND COTTON WIREWORM. 


The beetle of the corn and cotton wireworm (fig. 4, a) is small, 
eylindrical, and dusky brown, measuring a trifle over three-sixteenths __, | 
inch in length. The ‘‘worm”’ (fig. 4, b) is very unlike any of the | 
other wireworms. It is not hard and wiry, but soft and elongate. 
The body usually is white and apparently is composed of 26 joints. 
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When full grown this wireworm is about as thick as a heavy pack- 
thread. Unlike most of the eastern wireworms, which are usually 
most destructive on low-lying, heavy, or poorly drained lands, this 
Re wireworm seems to be far more numerous on the higher parts of the 
| field in light sandy soils. The corn and cotton wireworm is one of 
QO the most troublesome pests of the southern United States. Bad 
outbreaks have occurred in the Carolinas, Missouri, Arkansas, and 
southern Illinois. Corn, oats, rye, cowpeas, crab grass, Johnson 
grass, peanuts, cotton, tobacco, sweet 
potatoes, and watermelons are all at- 
tacked, corn suffering the most of all. 
Investigations are now under way to 
determine efficient remedial measures 
for this insect. 
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THE DRY-LAND WIREWORM AND THE 
' INFLATED WIREWORM. 








The dry-land wireworm (fig. 5) and 
the inflated wireworm, which are very 
similar in appearance, seem to be con- 
fined to the dry-farming regions of the 
Northwest and to the wheat regions of 
the northern Middle West. Early in 
May the beetles emerge from the 
ground. They are about in largenum- 
bers durmg May and in June, when the 
females burrow into the ground to 
deposit their eggs. These wireworms 
do not confine their egg laying to 
grasslands, but deposit the eggs in 
grain fields and weedy fallow lands. 
The wireworms spend two full sum- 
mers and a part of a third in the ground, 
transforming to beetles during July 
and August of the third summer, the 5, 4 rhe corn and cotton wireworm: 
beetles not coming from the ground a, Adult beetle; 5, larva. Enlarged. 
until the fourth spring. Thus the (u‘orsillustration.) 

he Wireworms, as such, are in the ground during the growing season 

of three years. The beetles of the inflated wireworm have been 

observed in large numbers on the blossoms of wild rosebushes, where 
they were apparently eating the petals. The beetles of the dry-land 
wireworm are a little later in coming out of the ground, emerging in 

June and July. In the dry-land regions this wireworm feeds only 

/ during the spring, burrowing down from 4 to 8 inches below the 

surface to pass the hot, dry months. 
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REMEDIAL MEASURES. 


As will be seen from the life history, the generations about to 
become adults are inactive wireworms from June to August, trans- 
forming to beetles in the early part of August. The resting and 
transforming wireworms usually are found at a depth of 4 to 8 inches, 
and any disturbance of the soil to such depth at this time will 
destroy them. The ground is very hot during this period of the year, 
and the air extremely dry, so that even the resting wireworms that 
are not actually crushed by the cultivation soon succumb to drying 
when their cells are broken open. The usual farm practice in the 


Fig, 5.—The dry-land wireworm: a, Aduit; b, larva;c, under surface of head of larva; 
d, side of last segment of larva. a, b, Enlarged; c, d, more enlarged. (Author’s 
illustration.) 


dry-land farming region of the Northwest where these wireworms are 
most troublesome may be roughly outlined as follows: 

Immediately after seeding the wheat in early spring the summer fal- 
low land is plowed to a depth of from 4 to 7 inches. This usually is 
done in April, but if horses and help can be spared from seeding, the 
summer fallow is plowed as early in the spring as the land can be 
worked. The next operation on the fallow land is disking the land 
in June or early July to maintain the dust mulch and kill the weeds 
and volunteer wheat. Some of the more progressive farmers now 
practice fall plowing of the stubble and disking the fallow land only 
in the spring. The field is disk-harrowed early in the spring if the 
land has run together during the winter and is caked, otherwise the 
land is harrowed with a drag or spring-tooth harrow. It is then 
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seeded and dragged and receives no further treatment until harvest. 
The seeder usually is set to sow at a depth of about 3 inches, although, 
if the moisture content is high enough, 1 inch is considered sufficient. 
Wheat hay is used extensively in this country, and is cut while the 
wheat is in the dough stage, which usually is from July 4 to July 15. 
The wheat crop is harvested from August 1 to September 15. In 
order to destroy wireworms this practice should be altered in the 
following manner: 

(1) Disk or drag-harrow the summer fallow as early as possible in 
the spring in order to produce a dust mulch ‘and thereby conserve the 
accumulated winter moisture. (2) Continue the disking as often as 
is necessary in order to maintain the dust mulch and keep down the 


Fig. 6.—A horned toad, an enemy of the western Wireworms. (Author’s illustration. ) 


weeds. (3) Plow the summer fallow in July or early in August and 
immediately drag. (4) Plow the stubble as soon as the crop is 
removed. 

As these wireworms are of three different ages in most infested 
fields, and as only about one-third of these are in the pupal stage, 
changing to beetles each year, it is evident that the first year of this 
practice will not show marked results. However, if the practice is 
continued for two years it will reduce the number of these pests very 
considerably. Aside from its beneficial results in killing insects, this 
method of handling the land will materially reduce the weeds, the 
early disking merely softening up the soil and allowing all the weed 
seeds present to sprout, the entire crop of weeds subsequently being 
destroyed by the summer plowing. By the present method of farm- 
ing, the weed seeds are turned down to such a depth that many can not 
germinate; but they lie dormant, and sprout whenever they happen 
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to be brought to the surface by subsequent cultivation. One crop 
of weed seed is in this manner often a pest for several succeeding 


years. 
NATURAL ENEMIES OF WIREWORMS. 


Most of our common song birds feed rather extensively upon both 
the beetles and the wireworms themselves, and any regulation 
designed to protect these birds and encourage their increase wil) 
undoubtedly be effective in reducing the number of these pests. Ih 
the desert regions of the West the small lizards, commonly callec 
sand toads or horned toads (fig. 6), feed very extensively upon wire- 
worms and their beetles and should be protected by the farmers of 
these regions. The examination of the stomachs of a large series of 
field frogs collected on the shores of Lake Oneida, in upper New York, 
proves beyond a doubt that these frogs are of enormous value in 


destroying the beetles of the wheat wireworm when these beetles are- , 


laying their eggs in the grasslands. These frogs are slaughtered in 

enormous numbers every year for the summer hotel trade. Any regu- 

lation which would put a stop to this practice would be of great value* 
to the agricultural interests of this and similar sections. Wireworms 

are not severely attacked by parasites, so far as is known. How- 

ever, several parasites are being studied with the object of using 

them as a means of controlling wireworms. The introduction of 

several known fungous diseases also is being studied. 


USELESS REMEDIAL MEASURES. 


The use of various substances upon the seed corn and wheat has 
proven of little value in fighting wireworms. The application of 
certain commercial fertilizers recommended as insecticides is also of 
but little use. The application of lime is not effective as an insecti- 
cide, but is of value in rendering the soil more easily drained. Late 
fall plowing has probably been the most universally recommended 


’ method of combating these insects. However, at least for the kinds 


of wireworms on which this method has been tried, it is quite useless. 
Trapping the larve with baits of poisoned vegetables may be of some 
value under intensive methods of farming, but it is impracticable in 
the growing of field crops. 
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"i Sauces, recipes for school lunches... ......-.-.2.-eceseceeecereees 712 23 

8-9 Sawmill, small, relation to timber prices...........-.....---+--+-- 715 44-45 
Scab, shee 

bulletin TE MOTIONS TION 5 oo sc.4:0, 0: 0:9:8'sini dine Harorkeinsdnsn CROREES 713 1-36 

contagiousness and transmission......-.....+-.es-eeeeeenceees 713 12-14 

1-16 history and characteristics. .........-..--esceccccecccccccencs 713 1-3 

I sik hh celta cs kaen 90/0445 oe reek ociea cee 713 5-12 

1-8 SUMNER, oS ncecikk cde haacasududecn snes a eb seGekwee eann 713 15 


1-8 Scabies, sheep. See Scab. 
23 Scale— 


book, log measurement, description..............-....--+-++-- 715 15 

6 oyster-shell— 
CONEOL TOMROIRONE 5 3.) 355 oats ar nie wads sete bind Sees ckaderes 723 9-14 
description, life history and food plants Ein ie Wel a ghetbia tic tae 723 2-6 
2-3 distribution, occurrence and CRS kona cckicakaetaawam 723 2-4,9-14 
9 CUMING GES Sc baie sinbic lace tin -atn cele Rsv 5id HSS odicis Sins Sines Cres 723 2 
1-12 eaeicel TN i a ae es eee On aac eecenae 723. 2 

5-10 scurfy— 

5-6 “iife history, and control habits................----eessese- 723 7-14 
3-5 occurrence, distribution, food plants and control........... 723 5-9 
2-3 stick, log measurement, description and value. ..........-...- 715 15 
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Bulletin 

No. 

Scales, reat) and scurfy, bulletin by A. L. Quaintance and 
Be aR Ele os bn Sle Gas dawinendaeae sas oe eee Ce ewe ea Rane ee 723 
Beeline, tMHOr) Practices. oo5. «<2 oss nsec cv datelg stub ovsseceee 715 
School lunches, bulletin by Caroline L. Hunt and Mabel Ward... .. 712 

Schools— 

preparation of lunches, F reason and Coble. ces sb ics as 712 
rural, lunch problems, discussion.............-.--2--+-------- 712 


Sclerotium bataticola, sweet potatoes, description and occurrence... 714 
Scorr, Georce A., bulletin on “The feeding of grain sorghums to 


RO tS ae hl Salad i ipein ud wea d dee ines «anced sda eee 724 
Scribner log rule, comparison with OUNCE RINE, oo ssc ncencas concn? 715 
i 709 


Scuppernong grape, origin, description, yield, etc............-..--- 
Scurf, sweet potatoes, description, distribution, cause and control... 714 
Scurfy scale. See Scale, scurfy. 


Seed— 
corn— 
selection, drying, and testing..................-.....+--- 704 
Sontine DOONOMIC VOLE OSS. SOS SS oss 9 STIS 704 
grain, cleaning, storing and testing............-...-2esseeeeeee- 704 
selection and testing, economic value, etc................----- 704 
sweet potatoes— 
selection, care and treatment.............-...00sceceeseee 714 
slip seeding, practices and value. .:.......---..---2---+---- 714 
i testing, economic value: . J... 05.0.0 -.2 ese eee. MERE « 704 
Seeds, inoculation with nitrogen-gathering bacteria, directions...... 704 
! Septoria bataticola, sweet potatoes, description and occurrence...... 714 
i Self-feeders, advantages for hogs and cattle.....................---- 704 
t Shade trees— 
1 insect. bagworm, bulletin by L. O. Howard and F. H. Chit- 
INE. sir Sw hpa dena aath imkied beamed s havin nana WED s we Lae 701 
insect enemy, Leopard moth, bulletin by L. O. Howard and 
Bs Fh CIAO 2 SS USS TU HESTON. Cs 708 
' insects affecting, publications of Department relating to....... { Mn 
1 Srent Lemna ONE oi. oiscs 0 bin ss tu'g a0 5 cede snes ce sh inesy 723 
Shallu, composition and weight........-.....-..2-2.--- eee ee eee 724 
ay 
patreciOn Ok Mam onmt cond eas’ s cs dicen yhP RE. cS 720 
| dipping— 
amprtaeinas ss Gis OS RUSE se DO ail os OR 713 
for scab, management and importance........-...-----.-- 713 
linpamensieta ken for SCBD:. 6 <. os 5:50 5< 0's vinnie na coes wer scpce'ss 713 
' feeding— 
grain sorghums......... peu eta evened adda bie oda aa oe 724 
| weed seeds, comparison with corn feeding........-......... 704 
i fresh-sheared, injury from dips, caution, etc...................- 713 
foot-louse, comparison with scab tick........ A Giakeipis ett aee ea oak 713 
i. Ce NE ese aanres os oedvounntgevasgvactss¥riwen 713 
louse, comparison with scab tick........-...-... Peet PAU 713 
marking for shipment, practices............--+++-+es++++eeess 718 
i PAE PORMNMOIND 525505 55 5ck52 0 Dobe bess eaoedw cols sus 724 
scab, bulletin by Marion Imes.................-00c02-ceeeecces 713 
| MBE BIN soos eel axa Soe Saree wikis pases ktocic dwed eee ess 713 
| tick, description, comparison with scab tick..................-- 713 
| anp-seeb mite, description, life history, vitality, etc.............. 713 
ipping— 
“a grading and packing, bulletin by C. T. More and 
FN SEM stk cdecasesueves vee bivogee hes FUNG Soa Fes 07 
live stock— 
re associations, bulletin by 8S. W. Doty and L. D. 
ME. bickcsedeievidcctotesridda tide dtesdiscededud eke 718 
cooperative associations, business growth, 1908-1914........ 7 os 
71 


cooperative associations, fees..............--++--++-++++--- 
coo tive associations, origin, extent of movement and 
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Bulletin 
Shrubs— No 
hardy, insects affecting, publications of Department relating to. 705 
insects, injurious, publication’s list.......25...ccerccsctecdcs 708 
Silage— 
SOCCIEE CRINGE: CAUGON, OEC Hs 5 ooo 5 ots dander ss aveegee's epanmseay 724 
grain sorghum, feeding experiments, data...................-- 724 
sorghum, comparison with other kinds of silage................. 724 
Sn; Mires: Cem CP WOM OUC. 2 555'. inc sob Sucee es eee des chee sean 704 
“Skipping jack.” See Wireworm. 
Slip seeding, sweet potatoes, practices and value.................. 714 
Smuts, grain, treatment of seed for prevention..................-.. 704 
“Snapping beetle.” See Wireworm. 
Soap, fish-oil, use for wash against scale...............---.---2---- 723 
a rot, sweet potatoes, description, and cause...............-.--- 714 
oil— 
inoculation— 
cost of different methods. .......... oscirek aeconwerweene 704 
enor GNM CIOCUON en's. 6.56.5. acct suse eat aat eens 704 
renovation in corn belt, methods, and recommendations....... 704 
Soil-stain, sweet potatoes, description, distribution, cause and 
OM Lido ss teen ae coat et bsee eee Enel eee ests cura ease 714 
Soils, muscadine grape, requirements. .................----+----- 709 
Sorghums— 
Teer VENUS UNO! 2 Soot cchokk sees cee use osama eae ance 724 
grain— 
composition and digestible nutrients. ..........--......-- 724 
feed'ng to live stock, bulletin by George A. Scott.......... 724 
publications m Deparment... 05 SSS. b lo. ea ae 724 
nonsaccharine. See Sorghums, grain. 
DPANLOTING. PEACICOS ANG CRURON S22 2.4 okis ss encossececdesece 724 
Warent, ted me VG Slee s.r en 724 
Soups— 
legume, recipes......... we Se sduieecees dpeaticsdeus Shsee eee 712 
milk— 
preparation for children, recipes..............-.---++++-+-- 717 
TOCHCS Ter Menno? CHOICE. 60.2. 2 o.Sscks6 5s Sas oo icpee ees 712 
South Carolina, fur-bearing animals, laws, 1915.................-. 706 
South, corn and cotton wireworm, damage to crops, description, oc- 
I I or sca rnnnsc abe a uebiaddkusin geOne eee aReEs 725 
South Dakota, fur-bearing animals, laws, 1915..................-- 706 
Soy beans— 
growing for seed, utilization of sandy land, advantages........ 716 
growing in corn belt, advantages and management............- 704 
growing on sandy land, advantages and suggestions. .......... 716 
value for run-down land. ......-......-. Post iwdecesceen hess 704 
Sphaeronema fimbriatum, sweet potatoes, description, distribution 
SOME OOURERE . calsa ts sedne Hac eusa paawanamamnal aie ag ae eile ous 714 
Sphinx, catalpa. See Catalpa sphinx. 
i he requirements for use against catalpa sphinx............. 705 
prays— 
bagworm control, formulas and application..................-- 701 
TORE OMS ET RC TONNES a dsc eit cecésc cesses sss beees 722 
rose-chafer control, formulas and application.................. 721 
use against catalpa sphinx, formulas and application........... 705 
use against scale pests of trees, formulas and application. ...... 723 
Spruce, growth by decades in different regions................-.-- 711 
CC eiaer. Ian w, OUNUININ. f ci hs Cees en dub ca wicc egaamacues 704 
pe, sweet potatoes, description, distribution, cause and con- 
BS Scares ater ee eRcE Re eee Taser eae ae eR tea em Aeon 714. 
Stew, brown, recipe and food value.....................---seeeeee 712 
Stock animals, requirements, discussion. ................------++- 704 
Stock-poisoning plants, publications of Department............... 720 
Storage rots, sweet potatoes, descriptions and control..............-. 714 
Straw, feed for live stock, value, etc.................--2-eeeeeeee 704 
Strychnine, use against rabbits. .....-. 2.20.2... ccccc eee ccccecees 702 
Stumpage, value, determination..................02.-0--eeeeeees 715 


Sudan grass, growing on sandy lands, Indiana and Michigan. ...... 716 
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0. 
Sugar-beet wireworm, description, occurrence, and food plants...... 725 
SERINE CUERDOONE A, TONNE 5s gw oc s o.n'n sins 5 u sige 4 Sieiesiaess Rawcis cas die 717 
Sweet clover, growing in corn belt, advantages and management.... 704 
Sweet potatoes— 
PRRCINERIDUNINC ONIN 6 55 oo oid 0:5 sca bicle < slew oni wioe wis eaptainds oe 714 
giponscs,; bulletin by LD. Harter. q ... oi. 6 c0 nis sintice senses 714 
ceed, selection, care and treatment.............-..0- see ee eee 714 
storage rots, descriptions and control. ...............-2...---- 714 
storage-house requirements and management..........--++-+« »., 444 
Sweets— 
POOR ION BCHOO TONCNOG oo is Sod ies 3 5 crew siepolareicinigclt atc cee 
DENOUNN ERE CHMMAEOD 5 6.5 ci os Scie ho din dice adw'se.cs apigwinn iene sat 717 
Sycamore, weight of timber, green and dry..................+..+.- 715 
Tachina flies, parasites of catalpa sphinx, note. .........--.-.--..- 705 
Tamarack, growth by decades in different regions. ..........-....- 71] 
Tennessee, fur-bearing animals, laws, 1915...............-..-.---- 706 
Texas, fur-bearing animals, laws, 1915...........-..----2-----+---- 706 
Thomas— i 
ents discovery Of THOMAS PTAPO..:. 2.2... e ee es we ec se sess 709 
grape, description, origin and value. ..............-.-----00-- 709 
‘Thousand legger,”’ description... ........-.---02+e-seecesceecees 725 
Thrasher, cowpea, description, price and value...................-. 716 
Thyridopleryx ephemeraeformis. Sce Bagworm. 
Tick, sheep, description, comparison with scab tick. .............- 713 
Tieman log rule, advantages, comparison with other rules......... 715 
TiuLotson, C. R., bulletin on ‘‘The care and improvement of the 
I alpen 4 '5's cies wide he bys als-¢. 30's = qatiialalb maliareinaen Lived «hg 711 
Timber— 
felled, treatment to prevent deterioration. ............-.....- 715 
marketing, costs........... A Gdo hich twee adders site se devotes 715 
RINE RIMINI Soho ooo. ora cis on ce eagnidninsieseics Seem buiputs 715 
EE NUR SCO Ge Sines ac wen p's eke os eaamkeataaaas sooo 715 
measuring and marketing, bulletin by Wilbur R. Mattoon and 
eM EMMENNIES RNIN oo wining viv o's iv 0009 naar ava desagabases 715 
SINC IONTEOUE <NETDOED WMO os. os cua ood <b vais < 454. 186 wie acevlc Bun sleors 715 
SIE VELUC, SUDTESISONS 10. BOLOP S60: «+= 50:60:50 no cue eenviens owe ns 715 
standinge— 
estimation of volume, practices and suggestions............ 715 
selling, practices and suggestions. ...........-.....------ 715 
Timbers, mine, requirements, grades, descriptions, and prices... ... 715 
Timothy, growing in the corn belt, practices and suggestions. ...... 704 
Toast, ilk, Sronaration [OF CAUGTOD 6a 5+j <5 aasiosanedar sped «singe 717 
Tractor— 
BE VORLAROR FLAG OUR ono ies Sik = sds habs bn Gers ce eemped 719 
farm— 
cost, length of service, repairs, etc............--.2--+20--- 719 
OO AOACRE CAMPION a5 is nw pian tine ina oan cmestn's Ab mange 719 
in corn belt, economic study, bulletin by Arnold P. Yerkes 
and L. M. Church...... i bse Sol etic evden dip AV awcbed LA 719 
NN hd aucw daha acs nace seunsancesncaiaernyonsin 719 
ODEEBAION SURDONLIODR 6 oc. ccs demcin ss ncleuvaivieiemgeaps bowers 719 
work per day, estimates for different sizes...........+.---- 719 
Tractors, size, relation to acreage, studies and recommendations.... 719 
Trapping— 
fur-bearing animals, laws, 1915, by States and provinces........ 706 
PM rabbits, practices and suggestions. .........-...-.eeeeeeeeeeee 702 
Traps, rabbit, descriptions and management. ............--------- 702 
Tree girdlers, list of publications relating to...............-+---+-- 710 
Trees— 
diameter growth, rate for different species. ............--..+-- 711 
——- by animals and insects, publications of Department 
POTN 555 whoa 5 nes who es nodececsccabpegmlavesiupimen 
measurement of height, instrument, description and use. ...... 715 


ornamental, insects affecting, Department publications relating 


CCPH OH e ee EERE EHH HETERO E EEE HEHEHE EEO 






Ve 


Ve 


Vii 


Vir 
Vii 





Po wo i PFN KP Ti hE Li STEEP CEP CITE ta 5 EE . vg ha raat 








, 
INDEX. 25 
Bulletin 
ge. Trees—Continued. No. Page. 
6 protection som PADI eo re wears 702 10-12 
4 shade— 
2} and ornamental, insects affecting, publications of Depart- 
WHOS Ca ahem tcncsanyaactces Ob enp chs cena swedetet emus 705 10 
25 bagworm insect, bulletin by L. O. Howard and F. H. Chit- 
25 NG cts os sw avon esate vans Plena cane 701 1-12 
3-4 See Shade trees. 
25) species for farm wood lot, various regions. .................--- 711 3-4 
-26 ARMM AMER oe ls. Sane aad eka eee > odie acu kae te vee pee 715 20-25 
Trichodecies sphxrocephalus, GOMUHIION.S. <56 65 sss sess wails beeps 713 10,13 
-25 - | Tupelo, weight of timber, green and dry........................-- 715 4 
-19 
4 Utah, fur-bearing smmals, laws; 19152... 65 eee eles 706 17 
6 Vats, dipping— 
8 capacity determination; method. .. ........2.....5..2ececsseee 713 25-26 
17 for sheep, MM SO er ee ence 713 33-36 
17 SOR GREED; POOTIPOIROREE, 205 oe. 5 ess Seba cov cue beet eee 718s 18-21 
Vegetables— 
27 food for children, selection and preparation..... Sea a one ears 717 17-18 
27 growing, Farmers’ Bulletins relating to bPieaewcliosussotone were 703 19 
2 packing for parcel-post shipment...........-.-..-.-..-+-+20++- 703 6-8, 15-19 
-]} Oe Mee MR ie GI AO Ty alas. de Sto onc ed waoteeee 712 6 
Vermont— 
,12 log rule, comparison with other rules.........................-- 715 13-14 
14 fur-bearing animals, laws, 1915.................-.0ss0-eeeeees 706 17-18 
Vetch, growing on sandy lands, Indiana and Michigan............. 716 12-14 
24 Vineyard- - 
muscadine, cultivation and companion crops.............-..--. 709 11-14 
—48 OGY, FOMO-CNBOR oF Saas seco eek ew ote s eee Yad end Ved ace ashe 721 1-8 
30 Virginia, fur-bearing animals, laws, 1915............. Peete cae ane 706 18 
44 Vitis— 
32 munsoniana, description and growth habits.................--- 709 3 
rotundifolia, description and growth habits.................--. 709 3 
48 Vrooman, Cart, bulletin on “Grain farming in the corn belt with 
14 live stock-aaa mide ter ist ee ca a ee 704 1-48 
27 : 
Walmsley 
;-26 é..M., invention of tile rabbit trap. .............55 05.220 00605 702 7-8 
1-44 rabbit trap, description and value..............-s.cceccseeves 702 7-8 
-11 | Walnut, weight of timber, green and dry..................-.------- 715 4 
12 | Warp, MABEL, and Caroune L. Hunt, bulletin on “Schoo 
RR rh > RT ARTES SSS oe Se aan fae MINH ee Re SP ee Es es 712 1-27 
Washes— 
2-5 | preparation and use for scale pests of trees....................-- 723 11-14 
See also Sprays. 
2-16 | Washington, fur- bearing anmioie: laws IGlis oo ois e aeees 706 18 
24 Waste time, PURNRMMINOI ARMIN 82 io cl wigo wie genet stars ns eooeeaere 704 40-41 
Weeds, sher p pasturing, MOUNDS oan oe Pie oeWeewwue overs 704 35 
1-24 | West Virginia, fur-bearing animals, laws, 1915.....................- 706 19 
5 |} Wheat— . 
9-20 CBr Value an ehiees Loni: 2. 12s ses eso See itd FIs ey 704 35-36 
6-18 growing— 
5-12 i the: corn Belt muppostions:. - ii... oe. eee hea 704 11-12 
injury from Hessian fly, nature...............--.-----2-++- 704 32 
2-24 | Wheat wireworm— 
6-8 description, life history, and remedial measures............-.-. 725 34 
6-8 BOG rR 857 5 a chee eS og pes wean was etal ssewee 725 
8 | White rust, sweet potatoes, description and distribution. .......... 714 19-20 
Willow, weight of timber, Fe eA a ee 715 4 
4-8 | Wilt, sweet potatoes, description, distribution, cause, and control... 714 2-8 
| Windbreak, VR IOLY CRN SES sipuoe cet oh ue iene Seen eb ee dew aeD 71 21 
8 | Wine, muscadine grape— 
8-20 nature ten CAMRNINIE 23 ee 2k Soe een aa ae 709 22 
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Bulletin 
Wireworms— No. 
cereal and forage crops, bulletin by J. A. Hyslop.............. 725 
MMM S65 peas a Wee ten nse 6 dots 3 veh s swe gammcnseieeanss ee 725 
MIM AU GCCUTTRROD ona a pani Co tii nlsae Sos sganeae 725 
Wisconsin, fur-bearing animals, laws, 1915.............--..-.----+- 705 
Wood lot— 
care and improvement, bulletin by C. R. Tillotson............ 711 
establishment, location and planting..............-......--.-- 711 
PT ARE Sec ce Cis clave pene nance nies eed sigan oman 711 
products, measuring and marketing, bulletin by Wilbur R. 
Mattoon and William B. Barrows..........-....--s-e----+-s- 715 
PRION PAR CENGGE 6595 520. b skis cc chown henge minanaa tenet 711 
thinning, pasturing and protection methods...........-.------ 711 
RIGGS DEE ALTE, TEIMMLOM CO GINO: 22 5 J o)n 0555. woo sks singsiendeneinne 711 
value to CLOpS...1.--..-0g 2-22 eee eect e eee cece eee e eer eeeeeeees 711 
Wyoming, fur-bearing animals, laws, 1915...............2-+e+0-0+- 706 
Yellow blight, sweet potatoes, description, distribution, cause, and 
ILS Ottnc eon aa o.0 UE occ Cc dise aio uwerk sanslahnhenqghecnmaanre 714 
Yerkes, Arnowp P., and L. M. Cuurcn, bulletin on “ An economic 
study of the farm tractor in the corn belt’’............-------- 719 
Yukon Territory, fur-bearing animals, laws, 1915..............--.- 706 
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1-24 UBLICATIONS OF U.S. DEPARTMENT OF AGRICULTURE RELATING TO 
90-24 | INSECTS INJURIOUS TO CEREAL AND FORAGE CROPS. 
i i AVAILABLE FOR FREE DISTRIBUTION. 
1-48 Botton Bollworm, Summary of Its Life History and Habits. (Farmers’ Bulletin 290.) 
19-208ommon White Grubs. (Farmers’ Bulletin 543.) 
10-19fhe Larger Corn Stalk-borer. (Farmers’ Bulletin 634.) 
2Phe Chalcis-fly in Alfalfa Seed. (Farmers’ Bulletin 636.) 
2l Phe ee Problem and Alfalfa Culture. (Farmers’ Bulletin 637.) 
20Bhe Hessian Fly. (Farmers’ Bulletin 640.) 
lialfa Attacked by the Clover-root Curculio. (Farmers’ Bulletin 649.) 
the Chinch Bug. (Farmers’ Bulletin 657.) 
2-8the Hessian Fly Situation in 1915. (Office of the Secretary Circular 51.) 
ae Spring Grain Aphis or “Green Bug” in the Southwest and the Possibilities of an 
1-24) Outbreak in 1916. (Office of the Secretary Circular 55.) 
uthern Corn Rootworm, or Budworm. (Department Bulletin 5.) 
estern Corn Rootworm. (Department Bulletin 8.) 
1e Oat Aphis. (Department Bulletin 112.) 
3-%e Aliaifa Caterpillar. (Department Bulletin 124.) 
ireworms Attacking Cereal and Forage Crops. (Department Bulletin 156.) 
e Sharp-headed Grain Leafhopper. (Department Bulletin 254.) 
sssian Fly. (Entomology Circular 12.) 
ro Destructive Texas Ants. (Entomology Circular 148.) 
ver Mite. (Entomology Circular 158.) 
nder Seed-Corn Ground-beetle. (Entomology Bulletin 85, pt. II.) 
ver-root Curculio. (Entomology Bulletin 85, pt. IIT.) 
ntributions to Knowledge of Corn Root-aphis. (Entomology Bulletin 85, pt. VI.) 
tize Billbug. (Entomology Bulletin 95, pt. II.) 
called “‘Curlew Bug.’”’ (Entomology Bulletin 95, pt. IV.) 
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Fall Army Worm and Variegated Cutworm. (Entomology Bulletin 29.) Price, © 
5 cents. 
Some Insects Attacking Stems of Growing Wheat, Rye, Barley, and Oats, with Meth- | 
ods of Prevention and Suppression. (Entomology Bulletin 42.) Price -e, 5 cents. 
Mexican Conchuela in Western Texas in 1905. (Entomology Bulletin "64, Pt. I.) 
Price, 5 cents. i 
New Breeding Records of Coffee-bean Weevil. (Entomology Bulletin 64, Pt. VII.) 7% 
Price, 5 cents. BS 
Notes on Colorado Ant. (Entomology Bulletin 64, Pt. IX.) Price, 5 cents. 
Chinch Bug. (Entomology Bulletin 69.) Price, 15 cents. oa 
Papers on Cereal and Forage Insects. (Entomology Bulletin 85, 8 pts.) Price, 30 
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